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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made, 

2. Claims 1, 2, 5, 6, 8, 9, 13, 14, 17, 18, 21,22, 24, 26, 28, 29, 32, and 33 
are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Leddige et al, (U.S. Patent No. 6, 477, 614 hereinafter ^^Leddige" 
in view of Cheung (U.S. Pub No. 2004/0216018). 

3. Referring to apparatus claims 1 and 8, 'and system claims 13 
and 24, Leddige teaches a computer system, comprising: 

a central processing unit ("CPU") (see item 101 in figure 

1) ; 

a system controller coupled to the CPU (see item 111 in 
figure 1), the system controller having an input port and an 
output port (see bi-directional interface connecting item 111 to 
bus 120) ; 
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an input device coupled to the CPU through the system 
controller (see item 123 in figure 1); 

an output device coupled to the CPU through the system 
controller (see item 122 in figure 1) ; 

a storage device coupled to the CPU through the system 
controller (see item 131 in figure 1) 

a memory bus oh which memory requests are provided (see 
item 300 in figure 3) ; 

a plurality of memory devices (see items labeled ''MEMORY 
DEVICE" in figure 3); and 

a memory hub (see item 320 in figure 3) , comprising: 

a link interface for receiving memory requests for access 
to at least one of the memory devices (see item 310 in figure 
3) ; 

a memory device interface coupled to the memory devices 
(see item 321 and -322 in figure 3), the memory device interface 
coupling memory requests to the memory devices for access to at 
least one of the memory devices (see paragraph bridging columns 
3 and 4 ) / 

a switch for selectively coupling the link interface and 
the memory device interface (see lines 11-52 of column 8) ; 

and a communications link coupled between the system 
controller and at least one of the plurality of memory modules 
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for coupling memory requests and data between the system 
controller and the memory modules (see bus connecting item 111 
to item 113 in figure 1) • 

Leddige fails to teach the hub further comprises a direct 
memory access (DMA) engine coupled through the switch to the 
memory device interface, the DMA engine generating memory 
requests for access to at least one of the memory devices to 
perform DMA operations • 

Cheung teaches in an analogous system a DMA controller 
located on a memory module (see paragraph 11 on page 2), the DMA 
engine generating memory requests for access to at least one 
memory device to perform DMA operations (see paragraph 10 on 
page 1) . 

It would have been obvious to one of ordinary skill in the 
art at the time of the applicant's invention to modify the 
memory module of Leddige with the above teachings of Cheung. 
One of ordinary skill would have been motivated to make such 
modification in order to provide testing and verification of 
components as suggested by Cheung (see paragraph 10 on page 1) 
in addition to relieving the memory hub of burdensome data 
transfers freeing it to work on other tasks. 
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4. Referring to apparatus claims 2 and 9, and system claims 14 
and 26, the combination of Leddige and Cheung teaches the memory 
hub is an embedded system having the link interface, the memory 
device interface, the switch, and the DMA engine residing in a 
single device (see figure 7 of Leddige and paragraph 11 on page 
2 of Cheung) . 

5. Referring to apparatus claim 5 and system claims 21 and 32, 
Leddige teaches the plurality of memory devices is a bank of 
memory devices simultaneously accessed during a memory operation 
(see MEMORY DEVICES in figure 3 and paragraph bridging columns 3 

'and 4 ) . 

6. Referring to claim 6, and system claims 22 and 33, Leddige 
teaches the plurality of memory devices comprise synchronous 
dynamic random access memory devices (see lines 17-31 of column 
2) . 

7. Referring to system claim 17 and 28, Leddige teaches a 
plurality of memory modules (see items 210a, 211a, and 212a in 
figure 3) are included in the memory system and a first memory 
module (see item 210a) of the plurality of memory modules is . 
coupled to the memory bus (note that memory bus 300 is only 
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connected to module 310a) and the remaining memory modules of 
the plurality are coupled in series with the first memory module 
(see interfaces 311-314 in figure 3) . 

8. Referring to system claim 18 and 29, Leddige teaches a 
plurality of memory modules are included in the memory system 
and each of the plurality of memory modules are coupled directly 
to the memory bus through a respective link interface (see 
figure 5) . 

9. Claims 7,12,23, and 34 are rejected .under 35 U.S.C. 103(a) 
as being unpatentable over Leddige in view of Cheung as applied 
to claims 1,8,13, and 24 above, and further in view of Schmidt 
(U.S, Patent No. 6,782,465), 

10. Referring to claims apparatus claim 7 and 12, and system 
claims 23 and 34, the combination of Leddige and Cheung teaches 
.the DMA engine comprises (see Cheung figure 2) : 

an address register for storing a starting memory address 
for a DMA operation (see paragraph 16 on page 2) ; 

a target address location for storing a target address of a 
location to which data is to be moved in the DMA operation (see 
paragraph 16 on page 2) ; 
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a count register for storing a count value indicative of 
the nuinber of memory locations to be accessed in the DMA 
operation (see paragraph 16 on page 2) . 

The combination of Leddige and Cheung fails to teach the 
DMA controller further comprises a next register for storing a 
value representative of the completion of the DMA operation or 
representative of a memory address corresponding to a link list 
including a starting memory address, a count value and a next 
memory address to be loaded into the address register, the count 
register, and the next register. 

Schmidt teaches a DMA controller comprising the above next 
register (see lines 5-18 of column 3) • 

It would have been obvious to one of ordinary skill in the 
art at the time of the applicant's invention to modify the 
combination of Leddige and Schmidt with the above teachings of 
Schmidt in order to increase the rate of memory transfers as 
suggested by Schmidt (se liens 7-10 of column 2) . 

11. Claims 4,11,20, and 31 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Leddige and Cheung as applied to 
claims 1,8,13, and 24 above, and further in view of ''Throughput 
Expansion with FET Based. Crossbar Switching" (hereinafter 
Jones) . 
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12. Referring to apparatus claims 4 and 11, and system claims 
20 and 31, the combination of Leddige and Cheung fails to teach 
the switch is a crossbar switch. 

Jones teaches a crossbar switch with ''very low propagation 
delays...that can fit in any environment requiring greater 
bandwidth (see paragraph bridging pages 2 and 3) 

It would have been obvious to one of ordinary skill in the 
art at the time of the applicant's invention to modify the 
combination of Leddige and Cheung with the above teachings from 
Jones to increase throughput through the hub as suggested by 
Jones. 

13. Claims 15,16,25, and 27 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Leddige in view of Cheung as applied 
to claims 1,8,13, and 24 above, and further in view of Frame et 
al. (US Pub. No. 2004/0243769 hereinafter ''Frame"). 

14. Referring to claims 15,16,25, and 27, the combination of 
Leddige and Cheung fails to teach a communications link 
comprises a high-speed optical memory bus and wherein the link 
interface of the memory hub comprises an optical memory bus 
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interface circuit for translating optical signals and electrical 
signals • 

Frame teaches, in an analogous system, the above limitation 
(see paragraph 15 on page 2) • 

It would have been obvious to one of ordinary skill in the 
art at the time of the applicant's invention to modify the 
combination of Leddige and Cheung with the above teachings of 
Frame in order to further increase bandwidth through the system. 

Response to Arguments 

15. Applicant's arguments with respect to claims 1-34 have been 
considered but are moot in view of the new ground (s) of 
rejection. 

Conclusion 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Eron J. 
Sorrell whose telephone number is 571 272-4160. The examiner 
can normally be reached on Monday-Friday 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Kim Huynh can be 
reached on 571-272-4147. The fax phone number for the 
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organization where this application or proceeding is assigned is 
571-273-8300, 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 



EJS 

January 7, 2006 




